Reaction of (7R)-N-benzyl-N-nor-7-bromoneopinone dimethyl acetal (2) with primary or secondary amines (RNH2, R1R2NH) resulted in 9-amino-substituted hasubanan derivatives; in particular, modification of the 9-(2-hydroxyethyl)amino derivative in subsequent steps gave products 8 with a 9-(oxazolidin-2'-one-3'-yl) substituent. 1 H and 13 C NMR spectra did not provide definitive evidence for the supposed structure and reaction mechanism, but X-ray analyses of compounds 8a and 8d confirmed both structures.
Introduction
It is known that the position of basic nitrogen in the morphine scaffold as well as the type of its substituents are of great importance with regard to the interaction with the anionic site of the receptor. The goal of our approach was to introduce a second basic group in the vicinity to the nitrogen attached to C-9. The subsequent step should turn the original nitrogen atom into a nonbasic group, incapable of interaction with the anionic site of the receptor. In this way the scaffold nitrogen would be changed to inefficiency whereas the newly inserted one could be capable of pharmacologic interactions.
Two more points of consideration should be mentioned: 1. A second nitrogen offers the advantage to insert an intramolecular bridge. 2. The synthesis of dimers by inserting suitable bivalent reagents should be possible; such compounds are known to possess higher isolation of the resulting intermediate and was expected to facilitate the desired intramolecular reaction by increasing the electrophilicity of the terminal methylene group (Scheme 2) . Surprisingly, we did not obtain the quaternary ammonium salt 6 or 7, but rather a product in high yield and with concomitant loss of one benzyl group. Later this product was identified as the oxazolidinone derivative 8a (vide infra). At first, we were not aware of this and believed that a diazine moiety had been formed, and keeping in mind the loss of one benzyl group we set out to distinguish between a product structure derived from either 6 or 7.
It is noteworthy to mention that the decisive condition for this unique reaction leading to 8a is the presence of dimethylaminopyridine (DMAP) in the tosylation step which triggered the entire reaction sequence: nucleophilic attack of DMAP at the O-benzyl methylene group induced CH2-O-bond cleavage and ring closure by the carboxyl oxygen at the tosyloxymethylene group with displacement of the tosylate anion. The benzyl group of the Z-group was consumed by DMAP affording the N-benzyl-4-(dimethyl-amino)pyridinium ion, which was precipitated as the perchlorate salt and analyzed after crystallisation. Without the assistance of DMAP no reaction was detectable.
Compound 8a was debenzylated to 8b by hydrogenation over Pd/C-catalyst in acetic acid. Finally, the structure elucidation of 8d and 8a by X-ray analyses ensured that the oxazolidine derivative had in fact been formed. This result eliminates structure 9 and that of its conceivable precursor 4e.
Crystal structure discussion Eventually, the structure of compounds 8a and 8d was proven by X-ray analysis (Figures 1 and  2 ). The crystal data are summarized in the Experimental part. Lists of structure factors, atomic coordinates and thermal components for non-hydrogen atoms and hydrogen atom parameters are available from T.H.B. and have been deposited at the Cambridge Crystallograpgic Data Centre. All bond lengths and angles in the molecules 8a and 8d lie within the expected ranges. The phenyl rings (C1,C2,C3,C4,C11,C12) and (C24-C29) are planar, whereas the other sixmembered rings are characterized by classical conformations (chair, boat, twist-boat) with deviations of some ring atoms. The five-membered rings (O2,C5,C13,C12,C4) and (C13,C14,N1,C16,C15) have envelope conformations with C5 and C16, respectively, deviating from the planes defined by the other ring atoms. The oxazolidine ring (N2,C17,O4,C18,C19) adopts an envelope conformation only in compound 8a, where C18 deviates from the ring plane. In structure 8d this ring is planar. 
Experimental Section
General Procedures. Melting points: Kofler hot stage microscope; column chromatography was performed on silica gel (Kieselgel 60, Merck) . IR spectra were recorded on a Perkin Elmer Spectrum 1000 instrument; NMR spectra were recorded on a Varian Unity Plus 300 spectrometer; mass spectra were measured on a Shimadzu QP-5000 mass spectrometer (EI, 70eV). Elemental analyses were performed by the Laboratory of Microanalysis, Institute for Physical Chemistry of the University of Vienna. Energy computations were accomplished using the CS Chem 3D Pro ® program (MM2 force field), Cambridge, MA.
(7R)-N-Benzyl-N-nor-7-bromoneopinone dimethyl acetal (2). Benzyl bromide (0.75 mL, 6.3 mmol) was added to 14,17-cyclonorcodeinone dimethyl acetal (1, 2.0 g, 6.11 mmol) in CH 2 Cl 2 (20 mL) and stirred at 25 °C for 6 h. After addition of a saturated aqueous solution of NaHCO 3 (5 mL) stirring was continued for 1 h. The CH2Cl2 layer was separated, washed with water, dried over Na 2 SO 4 , and concentrated. The residual pale oil 2 (3.0 g, 98%) was purified over silica gel (petrol ether/ethyl acetate/triethylamine 10:2:1, Rf = 0. (9S)-17-Benzyl-4,5-epoxy-9-diethylamino-3-methoxyhasubanan-6-one dimethyl acetal (3b). To a solution of 2 (580 mg, 1.16 mmol) in DMF (15 mL) was added dry diethylamine (0.6 mL, excess), and the mixture was stirred under Ar at 120 °C for 4 h. After evaporation and flash chromatography (petroleum ether/ethyl acetate/triethylamine 12:2:0.5) 3b (150 mg, 26%) was obtained as an analytically pure oil. Another pure fraction was 3a (120 mg, 22%; formed from dimethylamine present in purchased and unpurified diethylamine; Merck 803010, "z. Synthese"). (9S)-17-Benzyl-4,5-epoxy-9-hydroxyethylamino-3-methoxyhasubanan-6-one dimethyl acetal (3c). A solution of 2 (6.08 g, 12.21 mmol) and aminoethanol (7.4 mL, excess) in dry DMF (100 mL) was stirred under Ar at 130 °C (bath temperature) for 4 h. After evaporation of the solvent the residue was taken up with ethyl acetate. The organic extract was washed with brine and water, dried with Na 2 SO 4 , and after removal of the solvent under reduced pressure 3c was obtained a pale orange oil (5.73 g, 98%), which was sufficiently pure for further reactions. An analytical sample was crystallized from ethanol and gave colourless crystals, mp To a solution of 3c (3.10 g, 6.5 mmol) in acetone (65 mL) were added K 2 CO 3 (1.0 g, 7.2 mmol) and benzyl chloroformate (1mL, 1.2g, 7.0 mmol), and the mixture was stirred at 40 °C (bath temperature) under Ar for 2 h. After concentration, the crude residue (3.81 g, 96%) was found to be sufficiently pure for further reactions. For analytical purpose a sample was purified by flash chromatography on silica gel (petrol ether/ethyl acetate/triethylamine 5:2:1). The NMR spectra show two sets of spectra due to the presence of amide rotamers. 1 140.39, 136.46, 132.92, 130.75, 130.48, 128.63, 128.48, 128.41, 128.17, 128.09, 127.90, 127.77 (CPh) (9S)-17-Benzyl-4,5-epoxy-3-methoxy-9-(oxazolidin-2'-on-3'-yl)hasubanan-6-one dimethyl acetal (8a). A mixture of 3d (10.3 g, 16.8 mmol), CH 2 Cl 2 (120 mL), p-toluenesulfonyl chloride (3.2 g, 17 mmol, freshly purified), 4-dimethylaminopyridine (2.1 g, 17.2 mmol) and triethylamine (5 mL, 3.6 g, 36 mmol) was stirred under Ar at 40 °C (bath temperature) for 10 h. After evaporation of the solvent the residue was dissolved in ethyl acetate, the organic extract was washed with a saturated aqueous NaHCO 3 solution, then with brine, dried over Na 2 SO 4 , and concentrated under reduced pressure. After purification of the residue by flash chromatography on silica gel (petrol ether/ethyl acetate/triethylamine 6:4:1) colourless crystals 8a were isolated (7.95 
(9S)-4,5-Epoxy-3-methoxy-9-(oxazolidin-2'-on-3'-yl)hasubanan-6-one dimethyl acetal (8b).
A solution of 8a (1.45 g, 2.9 mmol) and Pd/C-hydrogenation catalyst (1.5 g, 5% Pd; Sigma) in acetic acid (50 mL) was vigorously stirred under hydrogen gas at 1 bar at room temperature for 1h. After filtration through celite on a glass suction sinter funnel the filtrate was concentrated to afford a pale oil of fair purity (1.08 g, 91%), which crystallized from ethyl acetate; mp 208-211°C; IR (KBr): 1751.8 cm , 6.32; N, 6.76. Found: C, 63.64; H, 6.39; N, 6.70 . (9S)-4 ,5-Epoxy-3-methoxy-17-methyl-9-(oxazolidin-2'-on-3'-yl)hasubanan-6-one dimethyl acetal (8c). MeI (1 mL, 2.28 g, 16 mmol) was added to a solution of 8b (410 mg, 1 mmol) in CH 2 Cl 2 (8 mL), and the mixture was stirred under Ar at room temperature for 24 h. After concentrating the solution, the residue was dissolved in ethyl acetate. The solution was placed in a separatory funnel and washed with 2 M NaOH and subsequently with brine. The organic layer was separated and dried over Na 2 SO 4 . After evaporation of the solvent, the residue was subjected to flash chromatography on silica gel (petrol ether/ethyl acetate/triethylamine 5:2:1, Rf = 0. , 64.47; H, 6.59; N, 6.54. Found: C, 64.34; H, 6.63; N, 6.41 . (9S) 17-Allyl-4,5-epoxy-3-methoxy-9-(oxazolidin-2'-on-3'-yl)hasubanan-6-one dimethyl acetal (8d). To a solution of 8b (320 mg, 0.8 mmol) in CH 2 Cl 2 (10 mL) was added 3-bromopropene (0.75 mL, 1.05g, 8.7 mmol) , and the mixture was stirred under Ar at room temperature for 48 h. After concentrating, the mixture was taken up in ethyl acetate, placed in a separatory funnel, and sodium carbonate (2 mL, 2 M aqueous solution) was added. Washing the organic layer with brine, drying over Na 2 SO 4 and evaporation of the solvent furnished a crude oil (240 mg), which was purified by flash chromatography on silica gel (petrol ether/ethyl acetate/triethylamine 3:2:1, Rf 0.54) to yield crystalline 8d (160 mg, 46%); mp 158-160 °C (ethyl acetate); IR (KBr) 6.01 (d, J7, 8 = 11.1 Hz, 1H, 5.89 (d, J7, 8 = 11.1 Hz, 1H, 1H, CH=), 5.18 (d, Jvic = 16.8 Hz, 1H, =CHA), 5.06 (d, Jvic = 9.9 Hz, 1H, =CHB), 4.57 (s, 1H, 4.33 (dd, 1H, 3H, NCHA), 3.90 (s, 3H, ), 3.48 (s, 3H, 3.15 (dd, 1H, 3.01 (s, 3H, , 6.65; N, 6.16. Found: C, 65.98; H, 6.77; N, 6.21 . X-ray analysis of 8d (C 25 
